Site-directed mutagenesis of a tetrameric dandelion polyphenol oxidase (PPO-6) reveals the site of subunit interaction.
Polyphenol oxidases (PPOs) catalyze the oxidation of ortho-diphenols to the corresponding quinones (EC 1.10.3.1). In plants PPOs appear in gene families, and the corresponding isoenzymes are located to the thylakoid lumen of chloroplasts. Although plant PPOs are often discussed with regard to their role in defense reactions, a common physiological function has not yet been defined. We analyzed a tetrameric PPO isoenzyme (PPO-6) from dandelion (Taraxacum officinale) heterologously expressed in Escherichia coli, and found it to display cooperativity in catalysis, a phenomenon that has rarely been shown for plant PPOs previously. The identification of a surface-exposed cysteine (197) through molecular modeling followed by site-directed mutagenesis proved this amino acid residue to stabilize the tetramer via a disulfide linkage. The C197S-mutein still forms a tetrameric structure but shows impaired enzymatic efficiency and cooperativity and a reduction in stability. These findings indicate that oligomerization may be a physiological requirement for PPO-6 stability and function in vivo and raise new questions regarding distinct functions for specific PPO isoenzymes in plants.